Embryonic development of folate binding protein-1 (Folbp1) knockout mice: Effects of the chemical form, dose, and timing of maternal folate supplementation.
Inactivation of folate binding protein-1 (Folbp1) adversely impacts murine embryonic development, as nullizygous embryos (Folbp1(-/-)) die in utero. Administration of folinic acid (N5-formyl-tetrahydrofolate) to Folbp1-deficient dams before and throughout gestation rescues the majority of embryos from premature death; however, a portion of surviving embryos develop structural malformations, including neural tube defects. We examined whether maternal supplementation with L-N5-methyl-tetrahydrofolate (L-5M-THF) has superior protective effects on embryonic development of Folbp1(-/-) fetuses compared with L-N5-formyl-tetrahydrofolate (L-5F-THF). We also examined the critical period during gestation when folate supplementation is most beneficial to the developing Folbp1(-/-) embryos. Folbp1(-/-) pups presented with a range of malformations involving the neural tube, craniofacies, eyes, and abdominal wall. The frequencies of these malformations decreased with increasing folate dose, regardless of the form used. There was no additional benefit provided by L-5M-THF compared with L-5F-THF. Despite rescuing the phenotype in Folbp1(-/-) embryos, no significant elevation of Folbp1(-/-) maternal folate levels was observed with supplementation.